The role of kidney in providing of microelements balance of newborns by Тарасова, Ірина Віталіївна et al.
The Role of Kidney in Providing of Microelements Balance of Newborns

Tarasova I., Turova L.
Pediatrics Department with the Course of Medical Genetics
Research Supervisor - Doctor of Medicine, Professor Markevych V.
Sumy State University, Medical Institute
Sumy Ukraine

Chemical elements are important catalysts of biochemical reactions and active centers of ferments, hormones ant antibodies. The pregnant women and children are the most susceptible to diseases connected with microelements balance violations. The deficit condition of women may cause pathological course of pregnancy and delivery. They also affect the fetus negatively and also increase the risk of child’s diseases, especially in the neonatal period. 

Kidneys are one of the most important organs, which regulate excretion of iron (Fe), copper (Cu), zinc (Zn), manganese (Mn), cobalt (Co), chromium (Cr) and sustain their balance in the organism of a newborn. The functional condition of kidneys directly depends on the content of essential microelements in urine. Taking into consideration all mentioned above, of great importance is the research of connection of kidney functional condition and the balance of microelements in the organisms of newborns.

The peculiarities of kidney regulation of microelements supply of newborns were studied. The general microelements concentration in urine (mmol/l), daily excretion (mgr/day), and excretion per kilogram of child’s weight (mgr/kg/day) were estimated. 

The concentration of microelements (iron (Fe), copper (Cu), zinc (Zn), manganese (Mn), chromium (Cr), cadmium (Cd)) was measured in the urine of 92 healthy mature born children using atomic absorption spectrophotometer C-115M1, equipped by a computer for automatic calculation of microelement content. It was produced by “ Selmi” scientific production association  (Ukraine). Student’s criterion was used to estimate the confidence of magnitude difference with the help of Excel.

It was proved that concentration of iron and cadmium in the urine of mature born children increased constantly (confidence p<0,001) during the neonatal period. The concentration of iron increased by 30% from the 1st to 30th days, the concentration of cadmium –  by 22%.  The concentration of copper and chromium decreased (confidence p<0,001) by 14% and 13% respectively. The concentration of zinc tented to decrease during the neonatal period, but the concentration of manganese remained constant.

 The daily excretion of iron of mature newborn increased by 1,5 times during the neonatal period – from 9,8 mgr/day – to 14,4 mgr/day. The daily excretion of copper tended to decrease, the daily excretion of manganese tended to increase on the contrary. The daily excretion of chromium, zinc and cadmium remained constant. 

The excretion of iron per kilogram of child’s weight increased by 50% till the end of the first month of life (from 2,8 mgr/kg/day to 4,1mgr/kg/day).  The excretion of manganese per kilogram of child’s weight increased by 8% (from 43,8 mgr/kg/day – to 47,4 mgr/kg/day). The excretion of copper per kilogram of child’s weight decreased by 10% (from 17,8 mgr/kg/day – to 15,9 mgr/kg/day). The excretion of zinc, chromium and cadmium per kilogram of child’s weight didn’t practically change till the end of the first month of life.

The correlation coefficient of Fe/Cd, Zn/Cr, Mn/Cu, Mn/Cr, increased by 1,2 times during the neonatal period. The correlation coefficient of Fe/Zn, Fe/ Mn increased by 1,3 times, Fe/Cu ,  Fe/Cr increased by 1,6 times. The correlation coefficient of  Zn/Cd, Cr /Cd, Cu/Cd, Mn/Cd, Cu/Mn  decreased by 1,3 times on the contrary.

In conclusion, it should be mentioned that diverse changes in urine concentration of mature newborn take place during the neonatal period. The concentration of iron and cadmium increased, the concentration of cooper and chromium decreased, the concentration zinc and manganese remained constant. The daily excretion of microelements was different. The excretion of iron and manganese increased during the neonatal period. The daily excretion of copper decreased during the neonatal period and the daily excretion of other microelements remained constant. The received data about the content of microelements in urine of newborns may be considered to be normative.

